SOLDER DEPOSITION METHOD 



BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

The present invention relates to solder deposition methods, 
5 and more particularly to a solder deposition method by which 
solder is punched onto the solder joints of circuit elements. 

(b) Description of the Prior Art: 

In the prior art, integrated circuit elements are mounted on a 
circuit board by the method ofBGA(ball grid array), in which the 

10 solder joints of the integrated circuit elements are firstly applied 
with a layer of solder binder. Solder balls are then attached to the 
solder joints by the adhesive effect of the solder binder. The 
circuit board with the integrated circuit elements attached with 
solder balls is heated at a high time temperature, which melts the 

15 solder balls so that the solder is substantially attached on the 
solder joints. To assure that each solder joint of the circuit 
elements is in conductive contact with the circuit board, the 
solder balls each have to cover a large enough area after being 
melted, which requires high uniformity in the size and the shape 

20 of the solder balls. This is a disadvantage of the deposition 
method using solder balls, since the storage and transportation of 
the solder balls consume much more time, and the production cost 
is high. 
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SUMMARY OF THE INVENTION 



The primary objective of the present invention is to provide a 
easily operable, low-cost solder deposition method for 
manufacturing integrated circuit boards. 
5 The solder deposition method according to the present 

invention comprises the steps of: (1) providing a solder slab; (2) 
providing a complementary means on which there are a plurality 
of through holes; (3) providing a circuit element, which is 
composed of an insulating body and a plurality of embedded 

10 conducting terminals; (4) placing the circuit element under the 
complementary means and the solder slab above the 
complementary means, and injecting a plurality of solder bits 
produced from the solder slab through the complementary means 
into the solder-retaining units of the conducting terminals by a 

15 punching device. 

Compared with the solder deposition methods of the prior art, 
the present invention utilizes a complementary means to deposit 
solder material into retaining units of an electronic circuit 
element and assure proper connection between the solder material 

20 and the solder joints. It therefore overcomes the soldering defect 
problem in the conventional methods that adapt solder balls. The 
present invention is further advantageous in the simplicity of 
soldering instrumentation and process, which significantly 
reduces production costs. 

25 The various objects and advantages of the present invention 

will be more readily understood from the following detailed 
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description when read in conjunction with the appended drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.l is a cross-sectional view of the first preferred 
embodiment according to the present invention before solder is 
5 deposited. 

Fig. 2 is a cross-sectional view of the first preferred 
embodiment according to the present invention after solder is 
deposited. 

Fig. 3 is a cross-sectional view of the circuit element of the 
10 second preferred embodiment according to the present invention. 

Fig. 4 is a cross-sectional view of the circuit element of the 
third preferred embodiment according to the present invention. 

Fig. 5 is a cross-sectional view of the circuit element in Fig. 4 
being soldered onto a circuit board. 
15 Fig. 6 is a cross-sectional view of the fourth preferred 

embodiment according to the present invention. 

Fig. 7 is a cross-sectional view of the fifth preferred 
embodiment according to the present invention. 

Fig. 8 is a cross-sectional view of the sixth preferred 
20 embodiment according to the present invention before the 
positioning holes are formed. 

Fig. 9 is a cross-sectional view of the sixth preferred 
embodiment according to the present invention after the 
positioning holes are formed and before the solder bits are taken 
25 off. 

Fig. 10 is a cross-sectional view of the sixth preferred 
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embodiment according to the present invention after the solder 
bits are taken off. 

Fig. 11 is a top view of the solder slab of the sixth preferred 
embodiment according to the present invention after the 
5 positioning holes are formed and before the solder bits are taken 
off. 

Fig. 12 is a top view of the solder slab of the sixth preferred 
embodiment according to the present invention after the solder 
bits are taken off. 
10 Fig. 13 is a cross-sectional view of the seventh preferred 

embodiment according to the present invention before the 
positioning holes are formed and the solder bits are taken off. 

Fig. 14 is a cross-sectional view of the seventh preferred 
embodiment according to the present invention after the 
15 positioning holes are formed and the solder bits are taken off. 

Fig. 15 is a top view of the solder slab of the seventh preferred 
embodiment according to the present invention after being 
punched. 

Fig. 16 is a top view of the circuit element of the eighth 
20 preferred embodiment according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to Fig.l and 2, the solder deposition method 
according to the present invention comprises the steps of: 
(1) A solder slab 10 is provided; 
25 (2) A complementary means 20 is provided, and the means 20 

has a plurality of through holes 200. 
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(3) A circuit element 30 is provided, which is an interconnect 
pad in this preferred embodiment and composed of an 
insulating body 300 and a plurality of conducting 
terminals 301 embedded in the insulating body 300. Each 
of the conducting terminals 301 has a solder joint 302 at 
one end for solder-connecting another integrated 
electronic device, such as a circuit board, and a contact 
terminal 303 for connecting another circuit element, not 
shown in the figures. A plurality of solder-retaining units 
304 is formed at the bottom of the insulating body 300, 
which are through holes 304 in this preferred embodiment. 

(4) The circuit element 30 is located under the complementary 
means 20. The solder slab 10 is placed above the 
complementary means 20, and a force is applied to the 
solder slab 10 by using a punching means 40 in this 
preferred embodiment so as to inject a plurality of solder 
bits 50 produced from the solder slab 10 the through holes 
200 on the complementary means 20 into the 
solder-retaining units 304. 

Referring to Fig. 3, the second preferred embodiment 
according to the present invention differs from the first preferred 
embodiment in that the solder-retaining units 304 for the solder 
bits 50a are retaining cavities 304a each defined by the solder 
joint 302a of a conducting terminal 301 and a corresponding 
through hole on the insulating body. The retaining cavities 304a 
house the solder bits 50a and at the same time connect the solder 
joints 302a. 



Referring to Fig. 4, the third preferred embodiment according 
to the present invention has solder bits 50b which are not in direct 
contact with the solder joints 302b of the conducting terminals 
301b. When the circuit element 30 is connected with a circuit 
5 board 60b by a soldering process, the solder bits 50b get heated 
and melted and therefore connect the solder joints 302b. 

Referring to Fig. 6, the fourth preferred embodiment 
according to the present invention differs from the first preferred 
embodiment in that the solder-retaining units for the solder bits 
10 are holes 304c formed atop the solder joint 302c of the conducting 
terminals 301c. The solder bits 50c are injected through holes 
200c of the complementary means 20c by a punching means 40c 
and deposited into the holes 304 so as to connect the solder joints 
302c. 

15 Referring to Fig. 6, the fifth preferred embodiment according 

to the present invention differs from the first preferred 
embodiment in that the solder-retaining units for the solder bits 
are a layer of solder binder 304d applied to the top surface of each 
of the solder joints 302d of the conducting terminals 301d. The 

20 solder bits 50d are injected through holes 200d of the 
complementary means 20d by a punching means 40d and attached 
onto the solder joints 302d by the adhesive effect of the solder 
binder 304d. 

In another preferred embodiment of the present invention, the 
25 solder-retaining units are the positioning holes provided on 
solder bits and sharp tips of the solder joints of the conducting 
terminals. Each of the solder bits is rivet mounted on a 
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corresponding solder joint tip. This can be achieved by one of the 
following two methods. Referring to Fig. 8 to 12, the first method 
utilizes a first punch pin 70e and a first complementary means 20e 
to provide a solder slab lOe with a plurality of small positioning 
5 holes 12e. A second punch pin 72e and a second complementary 
means 22e are then used to inject solder bits 50e produced from 
the solder slab lOe through the second complementary means 22e 
onto the pin-like solder joints 302e of the conducting terminals 
301e; the solder bits 50e are thus substantially mounted on the 

10 solder joints 302e by a riveting effect. Refer to Fig. 13 to 15 for 
the second method. The complementary means 20f is provided 
with small first through holes 22f on one side and bigger second 
through holes 24f on the other side. A punching model has a 
section of first punch pins 74f corresponding to the first through 

15 holes 22f and a section of second punch pins 76f corresponding to 
the second through holes 24f. The section of first punch pins 74f 
firstly punches the solder slab lOf to form a plurality of small 
positioning holes 12f thereon. Secondly, the positioning holes 12f 
are aligned with the section of second punch pins 76f, the second 

20 through holes 24f of the complementary means 20f, and the solder 
joints 302f. The second punch pins 76f and the complementary 
means 22f are then used to inject solder bits 50f produced from the 
solder slab lOf through the second through holes 24f of the 
complementary means 20f onto the pin-like solder joints 302f; the 

25 solder bits 50f are thus substantially mounted on the solder joints 
302f by a riveting effect. Therefore, the second method uses a 
single punch to deposit solder bits onto a circuit element and at 
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the same time to provide the solder slab with positioning holes for 
the next circuit element, which may enhances the production 
efficiency. 

Referring to Fig. 16, a surface of the insulating body 300g is 
provided with a plurality of indentations 310g, each around a 
solder joint 302g for retaining a solder bit 50g. 

Compared with the solder deposition methods of the prior art, 
the present invention utilizes a complementary means to deposit 
solder material into retaining units of an electronic circuit 
element and assure proper connection between the solder material 
and the solder joints. It therefore overcomes the soldering defect 
problem in the conventional methods that adapt solder balls. The 
present invention is further advantageous in the simplicity of 
soldering instrumentation and process, which significantly 
reduces production costs. 

The present invention is thus described, and it will be obvious 
that the same may be varied in many ways. Such variations are not 
to be regarded as a departure from the spirit and scope of the 
present invention, and all such modifications as would be obvious 
to one skilled in the art are intended to be included within the 
scope of the following claims. 
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